Creating Line Graphs

A science class studying frogs counted the
number of times the frogs croaked at dif-
ferent temperatures. The results are
shown in the data table on the right. To
help interpret that data, the class then
created a line graph. A line graph is used
to display data that show how one vari-
able (the responding variable) changes in
response to another variable (the manip-
ulated variable). You should use a line
graph when your manipulated variable is

Name:

Number of Croaks vs. Temperature

Air Temperature in °C

Frog Croaks per Minute
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32 26

continuous, that is, when there are other measurements possible between the ones
you tested. For example, in this experiment, temperature is a continuous variable
since 27°C is between 26° and 28°, and 22.5°C is between 22° and 23°. Temperature,

time, mass, and velocity are just a few examples of continuous variables.
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A line graph is a powerful tool because it shows a relationship between two
variables. Here, the line graph shows how the number of frog croaks per minute
changes as temperature changes. Line graphs also allow you to identify trends and
relationships in the data, and thus infer values you did not actually measure. For
example, you can infer that at 30°C, the frogs might make 20 croaks per minute. At
20°C, they might make about 10 croaks per minute. (To find out whether these
inferences were true, you would have to do additional research.)




Creating Line Graphs (continued)

What Is a Best Fit Line Graph? Notice that unlike the graph on page 64, the
lines on the graphs below were not drawn from point to point. Instead, the graphs
are smooth and continuous. They flow through as many of the data points as pos-
sible but do not necessarily touch all the points. This kind of graph is called a “best
fit graph.” A best fit graph shows an average, a trend, or a pattern in the data.

You may wonder how scientists know when to use a best fit graph. As you
continue to study science, you will see that certain kinds of graphs commonly
result from scientific experiments. The graphs shown below are three examples.

The first graph shows a straight line, or linear relationship. (Notice that the
word linear comes from the word line.) You can read that straight line graph to see
that as the volume of a liquid (the manipulated variable) increases, the mass of
that liquid (the responding variable) also increases.
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The graphs in the center and on the right are described as nonlinear, meaning
they are not straight lines. The center graph shows a curve that continues to rise.
- You can read that graph to see that over time (the manipulated variable), a corn
plant’s height (the responding variable) continues to increase.

The graph on the right shows a curve that rises and then flattens out. Here, as
time (the manipulated variable) passes, the size of the bacteria population (the
responding variable) increases steadily until it reaches a certain size. Then, the size
of the population becomes constant.

Look for these and other patterns as you examine additional graphs.
Recognizing the pattern of a graph will help you to understand the actual events it
represents.



Creating Line Graphs (continued)

Tips for Creating Line Graphs

1. On graph paper, draw a horizontal, or x-, axis and a vertical, or y-, axis.

2. Label the horizontal axis with the name of the manipulated variable. Label the
vertical axis with the name of the responding variable. Include the units of
measure.

3. Create a scale on each axis by marking off equally-spaced numbers along the
axis. Begin with zero or a number slightly less than the smallest number to be
graphed. Be sure that each scale covers the entire range of data collected for
that variable. Label the units on each scale.

4. Plot each point where the variables intersect. You can do this by following an
imaginary line up from the measurement on the x-axis. Then follow a second
imaginary line across from the corresponding measurement on the y-axis.
Place a dot where the two lines intersect.

5 Consider whether you will plot from point to point or make a best fit graph. If
you plot from point to point, each segment connecting two adjacent points
should be straight. If you make a best fit graph, the connecting line should be
smooth.

6. Give your graph a title that identifies the variables or the relationship between
the variables in the graph. On page 64, “Number of Frog Croaks at Different
Temperatures™ is a complete title that clearly describes this graph.

Use a sheet of graph paper to make a graph of the data given below. Then answer the
questions that follow on the back of this page or on a separate sheet of paper.

Tirme {rin) Temperature {°C) Solid, Liguid o Gas

G —20 Solid
5 I Solid {melting)
10 G Solid {rmeiting)
15 52 Liguid
20 100 Liguid (boiling}
25 100 Liguid (boiling)
30 100 Liquid (boiling)
35 100 Liquid (boiling)
40 100 Liguid (boiling)
45 ‘ 100 Liguid (boiling)
50 100 Liquid (boiling)
55 100 Liquid (boiling)
80 100 Liguid (boiling)
65 100 Liquid (boiling)
70 100 tiguid (boiling)
75 110 Gas

I 80 120 Gas |

A group of researchers were investigating the properties of an unknown substance.

They decided to heat the material to study its melting and boiling behavior. They

heated a 1-kg sample of the solid material at a steady rate. They measured and

recorded the temperature of the sample every 5 minutes.

1. On a sheet of graph paper, make a line graph of the data the group collected.

. What does the graph tell vou about the temperature of the substance at differ-
ent times during the investigation?
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Think Abowut I8 Uss the information from the third column of the data
table to explain what is happening during the various sections of your graph.



